The normal heart beat of the dog is affected differently by right and left vagus stimulation. Right vagus stimulation causes inhibition of impulse formation, slowing the rate of the heart beat or causing complete standstill. Left vagus stimulation has a less marked effect upon impulse formation, but seems to inhibit the conduction of impulses from auricles to ventricles more than right vagus stimulation. This difference was pointed out by Cohn,' who recorded the cardiac action by means of the string galvanometer. The writer 2 confirmed these observations in a series of experiments in which the same technique was employed. Although in these series of experiments it seemed clear that conduction between the auricles and ventricles was distinctly influenced more by the action of the left vagus, the comparison of the two nerves in this respect was confused by the predominant action of the right vagus in causing auricular slowing or stoppage. This difficulty has been pointed out by Cohn and Lewis, 3 who investigated the effect of the two nerves on conduction when auricular rate was maintained at a constant level by rhythmic induction shocks, at, or a little above threshold value, applied to the right auricle. They found that under these conditions profound 'Cohn, A. E., On the Differences in the Effects of Stimulation of the Two Vagus Nerves on Rate and Conduction of the Dog's Heart, J. Exp. Med., 1912, xvi, 732. 2 Robinson, G. C., The Influence of the Vagus Nerves on the Faradized Auricles in the Dog's Heart; J. Exp. Med., 1913, xvii, 429. 3 Cohn, A. E., and Lewis, T.j The Predominant Influence of the Left Vagus Nerve upon Conduction between the Auricles and Ventricles in the Dog, J. Exp. Med., 1913, xviii, 739. 605 606 CONDUCTION BETWEEN AURICLES AND VENTRICLES changes in conduction were obtained, which were generally more marked when the stimulus was applied to the left vagus than to the right.
changes in conduction were obtained, which were generally more marked when the stimulus was applied to the left vagus than to the right.
The experiments to be reported in this paper are in some ways comparable to those of Cohn and Lewis, but instead of auricular impulses being maintained by rhythmic induction shocks, they were maintained by throwing the auricles into a state of constant activity by faradization. The result also is somewhat different. The type of auricular activity which results from faradization of the auricles is not true fibrillation alone, but consists in the presence of true fibrillary activity combined with auricular tachycardia involving large masses of the musculature.
2 For the purpose of the present paper, however, it seems unessential to draw a distinction between these two types of activity, and both will be spoken of as fibrillation.
The technique of the experiments has been described in a previous paper, 2 where the results of the effect of the stimulation of each nerve on the faradized auricles were reported, and will be referred to again only briefly. The electrocardiographic curves obtained in this series of experiments have been reviewed, especial attention being paid to two points. The first point is the relative effect of stimulation of the two nerves on conduction during auricular fibrillation. The second is the relative effect of left vagus stimulation in inhibiting the conduction of impulses set up by the normally beating auricles and in inhibiting the conduction of impulses set up by the fibrillating auricles. This comparison is possible in those experiments in which the normally beating auricles continued to beat during left vagus stimulation. By comparing the electrocardiographic records which showed this condition with those obtained during left vagus stimulation from the same animal while the auricles were fibrillating, it is possible to conclude whether impulses from the fibrillating auricles are more or less easily blocked by left vagus activity than normal auricular impulses.
No such comparison is possible with the right vagus, as a condition of auriculoventricular block was practically never produced in the normally beating heart with right vagus stimulation, auricular stoppage being a constant result. EXPERIMENTAL. In the series of twenty-seven experiments, thirteen allow a comparison of the effect of the two nerves on conduction during auricular fibrillation. Those experiments in which there was ventricular escape with auricular stoppage during the normal cardiac mechanism were discarded, for if ventricular escape should occur during vagus stimulation when the auricles were fibrillating, a false idea of the effect of vagus activity on conduction might be given.
Nine experiments allow a comparison of the effect of left vagus stimulation on conduction during the normal cardiac mechanism and during auricular fibrillation. In these experiments the auricular activity persisted when the left vagus was stimulated during the normal cardiac mechanism, and ventricular escape did not occur.
The experiments were carried on with the dogs under ether anesthesia. Electrodes were applied to the right fore leg and the left hind leg, and records were made with the Edelmann string galvanometer. The chest was opened and two clips to which stimulating wires were attached, were applied to the right auricle through a small opening in the pericardium. Each vagus was dissected out, and shield electrodes were applied. The auricles were faradized with varying strengths of currents, but the vagi were stimulated with a faradic current of constant strength, the secondary coil being usually pulled out 5 cm. In a few experiments a slightly weaker current was used. In some animals prolonged auricular fibrillation was produced by a single faradization, while in others frequent periods of faradization were necessary. This difference had no apparent effect on the action of the two nerves. The results of the experiments are given in tabular form, the details of all records which bear on the two points considered being shown by certain abbreviations.
In the first column is given the curve number, and in the second the type of auricular activity, N. B. signifying normal beat and A. F. auricular fibrillation. In the third column the duration of vagus stimulation in seconds is given, and in the fourth and fifth the effects of stimulation of the left and right nerves respectively are given. In describing the effects of vagus stimulation the term stoppage signifies arrest of the ventricles during auricular fibrillation, or of the whole heart during the normal beat. Complete block means that the auricles continued without ventricular responses; 2 :1, 3 :1, etc. express the ratio of auric-ular and ventricular contractions, and the degree of partial heart block; 2: :1 indicates the occurrence of three 2: 1 cycles; P-R + signifies a prolongation of the conduction interval. Figures in brackets indicate the length of time in seconds an effect has persisted after the termination of vagus stimulation. Other abbreviations have meanings that are self-evident.
The details of each experiment are given, followed by a tabulated summary of the results of all the experiments (Table I No. activity.
elation.
sec.
9
A. F. 4.6 Stoppage, 1 beat in 5.0 sec.
14 " " 4.5 Stoppage, 2 beats in 6.2 sec.
15 "" 5.0 " 2beats " 5.0 " 16
Summary.-Vagus stimulation is uncontrolled on the normal beat. The right and left vagi are equally effectual in blocking impulses from the fibrillating auricles.
EXPERIMENT III. P-R+ slight slowing.
Slowing, 6 beats in 5.8 sec.
2:11, P-R+ slight slowing. Rate 120.
Marked slowing, 2 beats in 3.6 sec.
Marked slowing, 3 beats in 4.6 sec.
Right vagus effects.
Marked slowing, 3 beats in 5.6 sec.
P-R slightly +, slowing. Slowing, 8 beats in 5.0 sec.
Slight slowing, 14 beats in 5.6 sec.
Summary.-The usual differences between stimulation of the right and left vagi are shown, but they are not striking. The left vagus is more effectual than the right in blocking impulses from the fibrillating auricles, and is more effectual in blocking impulses from the fibrillating auricles than from the normally beating auricles. Summary.-The effect of stimulation of the right and left vagus on the normally beating heart is confused by ectopic ventricular impulses. The right vagus is more effectual in blocking impulses from the fibrillating auricles than the left. The left vagus is slightly more effectual in blocking impulses from the fibrillating auricles than from the normally beating auricles.
EXPERIMENT VI. Stoppage, 9.6 sec. (2.7).
Summary.-The usual differences between stimulation of the right and left vagi are strikingly shown. The right and left vagi are equally effectual in blocking impulses from fibrillating auricles. The left vagus is as effectual in blocking the impulses from the normally beating auricles as those from the fibrillating auricles.
EXPERIMENT VII. Summary.-The usual differences between stimulation of the right and left vagi are shown, but they are not striking. The left vagus is slightly more effec-tual than the right in blocking impulses from the fibrillating auricles, ventricular stoppage outlasting the period of left vagus stimulation longer than stimulation of the right. The effect of left vagus stimulation on the blocking of impulses from the normally beating auricles cannot be ascertained on account of stoppage of the auricles, which it caused.
EXPERIMENT VIII. 
5.4
Marked slowing, V. rate 73.
Summary.-A comparison of the effect of stimulation of the two nerves on the normally beating heart was not obtained. The left nerve is more effectual in blocking impulses from the fibrillating auricles than the right. EXPERIIMENT 
5.8
Slowing, 6 beats in 5.6 sec.
Summary.-The usual differences between stimulation of the right and left vagi are strikingly shown. The left vagus is more effectual in blocking impulses from the fibrillating auricles than the right, while it causes blocking of impulses from the normally beating auricles and from fibrillating auricles in an equal degree.
Curves 4.9 " 6.2 " (1.7).
* Nerves stimulated with secondary coil out 7 cm.
Summary.-The usual differences between stimulation of the right and left vagi are strikingly shown. The right vagus is slightly more effectual in blocking impulses from the fibrillating auricles than the left, as shown by the fact that ventricular stoppage always outlasts the periods of right vagus stimulation, while it usually does not outlast the periods of left vagus stimulation. The left vagus is as effectual in blocking the impulses from the normally beating auricles as those from the fibrillating auricles.
EXPERIMENT XII. A. beat, P-R+.
P-R+. 2 blocked A. beats. P-R+. Summary.-The usual differences between stimulation of the right and left vagi are shown, but they are only slight. The right vagus is slightly more effectual in blocking impulses from the fibrillating auricles than the left, as is indicated by the fact that blocking always outlasts the periods of right vagus stimulation, while it usually does not outlast the periods of left vagus stimulation. The effect of left vagus stimulation on blocking of impulses from the normally beating auricles cannot be ascertained on account of the stoppage of auricles which it causes. The thirteen experiments in which the effect of right and left vagus stimulation on ventricular activity during auricular fibrillation was compared indicate that there is no constant difference. The right nerve was more effectual in slowing or stopping the ventricles in five experiments, the left nerve was more effectual in four, while in four experiments the two nerves were equally effectual. Impulses apparently continue to be sent down frequently toward the ventricles. The fact that ventricular activity is strikingly inhibited by vagus stimulation under either condition indicates, therefore, that the impulses from the auricles are blocked. The degree to which the ventricular activity is diminished or the duration of ventricular stoppage relative to the duration of vagus stimulation may be taken as the measure of the effect of vagus stimulation on conduction between auricles and ventricles.
The experiments fail to show any constant difference in the effect which stimulation of the right and of the left vagus nerves has on conduction between auricles and ventricles of the dog's heart when auricular fibrillation is present. These results are not in accord with those of Cohn and Lewis, who found a difference in the influence of the two nerves on auriculoventricular conduction when the auricular activity was maintained during vagus stimulation by rhythmic electric stimulation. It is possible that this disagreement is to be found in the difference in auricular activity. In a previous paper 2 it was pointed out that the auricular activity following faradization is differently altered by stimulation of the two nerves. Stimulation of the right nerve causes a type of auricular activity in which the separate muscle fibers become more independently active, while stimulation of the left nerve causes the auricular activity to be of a coarser type, more nearly approaching auricular tachycardia.
The difference in auricular activity does not seem to be sufficient to explain the differences between the results of the experiments reported here and those of Cohn and Lewis. The reason for the discrepancy is obscure.
The nine experiments which afford an opportunity for comparing the effect of left vagus stimulation on conduction during the normal beat and during auricular fibrillation show that the type of auricular activity has apparently no influence on the effect which stimulation of the left vagus has on auriculoventricular conduction. With two exceptions the ventricular stoppage or slowing caused by the stimulation when the auricles were fibrillating was identical with that obtained during the normal heart beat. In only one experiment was left vagus stimulation definitely more effectual in blocking impulses from the fibrillating auricles than from the normally beating auricles. These results indicate that the type of auricular activity has no influence on the degree to which impulses are blocked by vagus stimulation. This fact is of interest as bearing upon the action of digitalis in auricular fibrillation. It has been suggested that digitalis is especially potent in blocking impulses sent to the ventricles from fibrillating auricles. In the light of these experiments it would seem that the character of the auricular activity whether coordinate or fibrillatory plays no part in the effectiveness of the drug.
CONCLUSIONS.
The experiments that have been reported indicate that stimulation of either the right vagus or the left vagus nerve is equally effectual in blocking impulses from the auricles to the ventricles when auricular fibrillation is present. Stimulation of the left vagus nerve is as effectual in blocking impulses from the normally beating auricles as from the auricles when in a state of fibrillation, and the type of auricular activity has apparently no influence on the effect which stimulation of the left vagus has on auriculoventricular conduction. 
